CLIMATE 
COMMISSION 


The Critical Decade 2013 
Climate change risks and responses 


Professor Will Steffen 


www.climatecommission.gov.au 


1880 1900 1920 1940 1960 1980 2000 





Тре ocean 1$ warming 


30 


25 


a p N 
un о u о 


Change in ocean heat content (102? Joules) 
o 


-10 
1960 1965 1970 1975 1980 1985 


Year 


1990 


1995 


2000 


2005 


Source: CSIRO 


2010 





Sea-level rise 


rojections 











Global Mean Sea Level (cm) 





1990 2010 2030 2050 


Уеаг 


Source: Church et al., 2011а 


100 -- і i $ 1 
90 === Tide Gauges (set to 0 at 1990) 
=== TOPEX/Poseidon + Jason -1 + OSTM/Jason -2 
Bu Outer range of all scenarios (without “rapid ice”) '. 
70 = Outer range of all scenarios (with "rapid ice”) 
р =====+====3 ——Á———— ———MÓ— BÓ 






































(b) 
T T T T 
15 - i 4 
= === Tide Gauges (set to 0 at 1990) 
< === TOPEX/Poseidon + Jason-1 + OSTM/Jason -2 
ШЕ ex Outer range of all scenarios (without "rapid ice") 
со AE а Ба алса иеа MA саев“ 
Han E 10 == Outer range of all scenarios (with “rapid ice”) 
yt E г 
گے‎ anl | 2 і 
| E | 
2 i 
BE... ЖАШАШЫ 
Е 
= 
E 
o A NER ! 
—b5 
р | 
2090 
1970 1980 1990 2000 2010 
Уеаг 


www.climatecommission.gov.au 









2020 











Changes faster than predicted 


A 


AA nah, 
num : 
Abit 


— ВСР 4.5 


—— SRESA1B 
— Observations 


Minimum Arctic sea-ice extent 
(millions square kilometres) 


1920 1960 2000 2040 2080 
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Extreme weather has 


always occurred. 


But due to additional 


Heatwaves have become longer and hotter. The 
number of record hot days in Australía has doubled 
since the 1960s. 


Ausus extreme heatwaves 


Extreme weather and climate change « 


A hotter, moister global climate provides 


more energy for tropical cyclones 
Cyclones are likely to become 


more intense but less sequent, 


and hot days far more often 


greenhouse gases 
in the atmosphere, the 


climate system Нәвчу Раіса ae 


now contains sea surface temperatures fuelled recent very 


heavy rainfall events on the east coast, with 


significantly MOre damaging flooding 


Across much of Australia, when rain comes 
heat compared to tits SS 
50 years ago. 


Global sea level has risen 0.2 m over the last 
century. Coastal flooding happens more often 


when storm surges occur on higher sea levels. 


Further rises in sea level will drive 
major impacts оо 


Hotter and drier conditions have contributed to 
= increased bushfire weather risk in southeast 
Southwest and southeast Australia have 


E Australia. 
become drier. 
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Extreme events have major impacts А NE 
weather events are How quickly and deeply we reduce greenhouse gas emissions = 
environmental will greatly influence the severity of extreme events our children CLIM ATE 
increasing due to " and grandchildren experience. 
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Sources: Hot days and Heatwaves: CSIRO and BoM, 2012; Perkins and Alexander, 2013; Alexander and Arblaster, 2009. Cyclones: Emanuel, 2000; Wing et al., 2007. Rainfall: Donat et al., 2013a; 
IPCC, 2012. Bushfires: Lucas et al., 2007; Clarke et al., 2011. Drought: BoM, 2013h; IPCC, 2012. Sea Level: Church and White, 2011; Church et al., 2006; Hunter, 2012. 


Full references available in The Critical Decade: Extreme Weather www climatecommission gov.au/report/extreme-weather 
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The Angry Summer — heatwaves 68 





Severe heatwave across 70% of Australia late Dec 
2012 /early Jan 2013. Temperature records set in every 
state and territory 


Hottest ever area-averaged Australian maximum 
temperature, 7 January 2013: 40.30 C 


Hottest month on record for Australia — January 2013 


All-time high maximum temperatures at 44 weather 
stations 


Average daily maximum temperature for the whole of 
Australia was over 39 С for seven consecutive days (2- 
8 January) 





We are living in a new climate « 
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Climate change exacerbates bushfire conditions by 
increasing the frequency of very hot days. 


‚ Between 1973 and 2010 the Forest Fire Danger 
Index increased significantly at 16 of 38 weather 
stations across Australia, mostly in the southeast. 
None of the stations showed a significant decrease. 


Projected increases in hot days across Australia, and 
in dry conditions in the southwest and southeast, will 
very likely lead to more days with extreme fire 
danger in those regions. 
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With changing rainfall patterns 


(a) Trend in Annual Total Rainfall i (b) Trend in Annual Total Rainfall 
1900-2012 (mm/10yr) 1970-2012 (mm/10yr) 


Source: BoM, 2013c 
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Fossil CO, Emissions Possible Future 
without Climate 
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1009 GLCO, until 2050 





Global Warming Passibia Future 
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Overspend in the carbon budget 


For a 75% chance of 


meeting the 2°С limit 
we can emit no more 
than 1,000 billion 
tonnes of CO, In the first 13 
b years we have 
etween emitted nearly 


2000 ава 2050. 40% of our 


carbon budget. 
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So, we have 


only 60% of our 


last the next 
37 years. 
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If we continue to spend our allowable emissions at our current 
rate, we will use up all of our allowable emissions 
by 2028. After the budget is completely spent, the world's 
economy will need to be completely decarbonised. 








Maximum reduction rate 
— 3,7% per year 
— 5,3% per year 
— 9,0% per year 
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This Is the critical decade for action € 


Global Warming Possible Future 
without Climate 


Probability of exceeding 2°C Policy 
No climate policy: 100% 


Emission budget of 1000 GtCO, until 2050: 25% 


My grandkids? 


Prof Lesley Hughes 


Global Mean Surface Warming (°С) 


1000 GtCO, until 2050 
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The evidence for climate change is overwhelming and 
clear. It is beyond reasonable doubt that the burning of 
fossil fuels is the primary cause. 


We are already seeing the social, economic and 
environmental impacts of a changing climate, especially 
extreme events. The risks rise as climate shifts further. 


To stabilise the climate at a manageable level, most of 
the world's fossil fuel reserves must stay in the ground. 


This is the critical decade. Decisions we make from now 
to 2020 will determine the severity of climate change our 
children and grandchildren experience. 
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